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LINK TYPE SUSPENSION FOR VEHICLE SUCH AS MOTORCYCLE 



BACKGROUND OF THE INVENTION 
This nonprdvisional application claims priority under 35 U.S.C. §119 (a) on 
5 Patent Application No. 2002-245856 filed in JAPAN on August 26, 2002, which is herein 
incorporated by reference. 

Field of the Invention 

The present invention relates to a link type suspension for a vehicle such as a 
10 motorcycle. 

Description of Related Art 

As an example of link type firont suspensions incorporated into motorcycles, 
Japanese Unexamined Patent Application, First Publication No. Hei 11-91671 discloses a 

1 5 link type front suspension including two front fork tines which extend in the vertical 
direction while being arranged in the right-and-left direction for holding a front wheel 
therebetween, and whose top ends are supported by a vehicle frame in a steerable manner, 
push rods which are arranged substantially parallel to the front fork tines, front wheel 
support arms which are rotatably connected to the push rods at the bottom ends of the 

20 push rods, respectively, and which rotatably support the axis of the front wheel, and two 
cushion units which are arranged in the right-and-left direction, and which are disposed 
between the top ends of the push rods and the top portions of the front fork tines. 

The link type front suspension disclosed in the above-mentioned publication has 
problems such as explained below. 

25 One of the problems is that the front fork tines, which are arranged in the 
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right-and-left direction and at the outsides with respect to the cushion units, must be 
widely separated from each other because each of the cushion units is configured in the 
same structure which includes a central damper and a spring surrounding the central 
damper, and thus the diameter of each of the cushion units is relatively large. 
5 Another problem is that each of the cushion units is relatively heavy because 

each of the cushion units includes the damper and the spring. 

SUMMARY OF THE INVENTION 
In view of the above circumstances, an object of the present invention is to 
10 provide a link type suspension for a vehicle such as a motorcycle in which the distance 
between right and left fi"ont fork tines can be reduced, and cushion units can be made 
lighter. 

In order to achieve the above object, the present invention provides a front 
suspension for supporting a front wheel of a vehicle having a frame, the front suspension 

15 including: a front fork having a pair of tines arranged in the right-and-left direction of the 
vehicle, and rotatably supported at a front end of the frame; a pair of supporting arms, an 
end of each supporting arm being rotatably connected to the bottom end of each of the 
tines and the other end of each supporting arm rotatably supporting the front wheel; a 
bottom bridge firmly connecting the tines to each other at substantially middle portions 

20 of the tines; a cushion arm rotatably connected to the bottom bridge in a manner movable 
in the vertical direction; a pair of push rods, the bottom end of each push rod being 
rotatably connected to a middle portion of each of the supporting arms and the upper end 
of each of the push rod being rotatably connected to the cushion arm; first and second 
cushion units arranged in the right-and-left direction, and disposed between and 

25 connected to the upper portion of the front fork and the cushion arm; a single spring for 
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supporting a load exerted on the front wheel; and a single damper for damping a 
vibration due to the single spring, wherein the single spring is housed in the first cushion 
unit, and the single damper is housed in the second cushion unit. 

In this case, because the first cushion unit and the second cushion unit arranged 
5 in the right-and-leflt direction are respectively provided with functions that differ from 
each other, i.e., the first cushion unit houses only a spring and the second cushion unit 
houses only a damper, the structure of each cushion unit can be simplified. Moreover, 
because the diameter of each cushion unit can be made smaller, the right and left front 
fork tines, which are disposed at the outsides with respect to the cushion units, can be 
10 arranged with a shorter distance therebetween, and also the cushion units may be made 
lighter. 

The above front suspension may further include an upper bracket for supporting 
the upper ends of the first and second cushion xmits, the upper bracket being attached to 
the upper portion of the front fork. The upper bracket may include: a flat plate portion 

1 5 arranged in a substantially horizontal state and having therein a pair of through holes 
extending in a substantially vertical direction; and projecting portions disposed near the 
pair of through holes and projecting toward the top of the vehicle from the flat plate 
portion. The upper ends of the first and second cushion units may be connected to the 
projecting portions in such a manner that the first and second cushion units are 

20 respectively inserted into the through holes from the bottom of the vehicle. 

In this case, because the upper bracket for supporting the upper ends of the first 
and second cushion units is provided with the projecting portions projecting toward the 
top of the vehicle, and the upper ends of the first and second cushion units are connected 
to and supported by the projecting portions, cushion units having a relatively long 

25 operation stroke can also be installed. Moreover, because the cushion units can be fixed 
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just by inserting the cushion units into the through holes from the bottom of the vehicle, 
and by connecting the upper ends thereof to the projecting portions, the time for 
installation can be reduced. 

In the above front suspension, the first and second cushion units may be 
5 respectively covered by covers having the same appearance. 

In this case, the first and second cushion units look the same even though the 
first and second cushion imits have functions that differ from each other; therefore, the 
first and second cushion units will not give unusual sensations. 

The above front suspension may further include an auxiliary spring which is 

10 smaller than the main spring. In this case, the main spring may preferably be housed in 
the first cushion unit, and the single damper and the auxiliary spring may preferably be 
housed in the second cushion imit. 

According to the above configuration, the structure of the first cushion unit is 
simple because the first cushion unit only houses the main spring. The second cushion 

15 unit includes the auxiliary spring in addition to the damper; however, because the 

auxiliary spring is smaller than the main spring, the diameters of both the first and second 
cushion units can be reduced compared with a conventional cushion unit. Accordingly, 
the right and left front fork tines, which are disposed at the outsides with respect to the 
cushion units, can be arranged with a shorter distance therebetween. 

20 The present invention further provides a suspension for supporting a wheel of a 

vehicle having a frame, the suspension including: a fork having a pair of tines arranged in 
the right-and left direction of the vehicle, and connected to the frame; a pair of 
supporting arms, an end of each supporting arm being rotatably connected to the bottom 
end of each of the tines and the other end of each supporting arm rotatably supporting the 

25 front wheel; at least one pair of links, an end of each link being rotatably connected to 



each of the supporting arms so as to move in accordance with vertical movement of the 
wheel; first and second cushion units disposed between and connected to an upper 
portion of the fork and the other end of the link; a single spring for supporting a load 
exerted on the front wheel; and a single damper for damping a vibration due to the single 
spring, wherein the single spring is housed in the first cushion unit, and the single 
damper is housed in the second cushion unit. 

In this case, as in the case of the aforementioned front suspension, because the 
first cushion unit and the second cushion unit arranged in the right-and-left direction are 
respectively provided with functions that differ from each other, i.e., the first cushion unit 
houses only a spring and the second cushion unit houses only a damper, the structure of 
each cushion unit can be simplified. Moreover, because the diameter of each cushion ^ 
unit can be made smaller, the right and left front fork tines, which are disposed at the 
outsides with respect to the cushion units, can be arranged with a shorter distance 
therebetween, and also the cushion units may be made lighter. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG 1 shows a first embodiment of the present invention, which is a perspective 
view showing a motorcycle including a link type front suspension according to the 
present invention. 

FIG 2 shows the first embodiment of the present invention, which is a side view 
showing the motorcycle including the link tj^e fi^ont suspension according to the present 
invention. 

FIG 3 shows the first embodiment of the present invention, which is a 
perspective view showing the front portion of the motorcycle including the link type 
front suspension according to the present invention. 



FIG 4 shows the first embodiment of the present invention, which is a side view 
showing the front portion of the motorcycle including the link type front suspension 
according to the present invention. 

FIG 5 shows the first embodiment of the present invention, which is a partial 
cross-sectional front view showing the link type front suspension. 

FIG 6 shows the first embodiment of the present invention, which is a 
cross-sectional view showing a fi-ont fork included in the link type front suspension. 

FIG 7 shows the first embodiment of the present invention, which is a partial 
cross-sectional view illustrating a first cushion unit included in the link type front 
suspension. 

FIG 8 shows the first embodiment of the present invention, which is a partial 
cross-sectional view illustrating a second cushion unit included in the link type fi*ont 
suspension. 

FIGS. 9 A and 9B show the first embodiment of the present invention, which are 
diagrams illustrating a cushion arm included in the link type front suspension. 

FIGS. lOA to lOD show the first embodiment of the present invention, which 
are diagrams illustrating an upper bracket included in the link type front suspension. 

FIG 11 is a partial cross-sectional view illustrating a second cushion vmit 
included in a second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
A motorcycle having a first embodiment of a link type suspension according to 
the present invention will be explained below with reference to the drawings. Note that, 
in the following descriptions, directions such as a front-and-rear direction and a 
right-and-left direction are defined with respect to a vehicle body. 
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FIG. 1 is a perspective view showing the entirety of the motorcycle having the 
link type front suspension according to the present invention, and FIG 2 is a side view 
showing the motorcycle. 

The motorcycle 1 is of a so-called American type, and includes a vehicle frame 
5 2, a link type front suspension 3 which is rotatably supported at a front end of the vehicle 
frame 2, a headlight 4 which is attached to an upper portion of the link type front 
suspension 3, two front direction indicators 5 which are arranged in the right-and left 
direction, and which are attached to portions of the link type front suspension 3 at a level 
lower than the headlight 4, and a steering handle 6 which is attached to the upper end of 

10 the link type front suspension 3, and which is disposed at an upper position with respect 
to the front portion of the vehicle body. 

Moreover, the motorcycle 1 includes a front wheel 7 which is rotatably 
supported by the link type front suspension 3, a front fender 8 which is supported by the 
link type front suspension 3 in order to cover the upper side of the front wheel 7, an 

15 engine 9 which is supported by the vehicle frame 2, a rear swing arm 1 1 which is 
supported by the vehicle frame 2 at a rear portion of the vehicle body so as to be 
swingable about an axis extending the right-and-left direction, a rear wheel 12 which is 
rotatably supported at the rear end of the rear swing arm 11, and which is rotated by the 
power of the engine 9, a rear fender 13 which is supported by the vehicle frame 2 in order 

20 to cover the upper side of the rear wheel 12. 

Furthermore, the motorcycle 1 includes a teardrop-shaped fiiel tank 14 which is 
disposed at an upiper portion of the vehicle frame 2, a main seat 15 which is disposed 
backward with respect to the fiiel tank 14 in order to allow a rider to be seated, two rear 
direction indicators 17 which are arranged in the right-and left direction, and which are 

25 attached to rear portions of the rear fender 13, and a license plate attachment 19 which is 
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attached at a rear end of the rear fender 13. 

The vehicle frame 2 includes a front frame 21 disposed in the front and a rear 
frame 22 disposed in the rear. The front frame 21 includes a head pipe 23 which is 
disposed at a front end of the front frame 21 , two upper frames 24 which branch in the 
5 right and left from the head pipe 23, extend downward and backward, and further extend 
horizontally and backward, a down frame 25 including two plates arranged in the 
right-and-left direction, which are respectively welded to rear ends of the upper frames 
22, and which extend, from the rear ends of the upper frames 22, slightly downward and 
backward, fiirther extend horizontally and backward, fiuther extend downward, and 

10 further extend forward at the bottom thereof, so as to exhibit a substantially U-shape in a 
side view, and connecting members for connecting the two plates arranged in the 
right-and-left direction to each other. The rear frame 22 includes two upper pipes 26 
arranged in the right-and-left direction which are respectively connected to upper-rear 
ends of the down frame 25, and which extend, from the upper-rear ends of the down 

15 frame 25, diagonally upward, and two down pipes 27 arranged in the right-and-left 
direction which are respectively connected to rear portions of the down frame 25 at a 
substantially middle height of the down frame 25, and which extend, from the rear 
portions of the down frame 25, upward and backward so as to be respectively connected 
to the middle portions of the upper pipes 26, and further extend horizontally and 

20 backward. 

The engine 9 is a so-called horizontally opposed type engine in which right and 
left cylinder heads and right and left cylinders are arranged so as to oppose each other. 
The engine 9 is supported by an engine hanger 28 provided at a lower portion of the 
upper frame 24, by an engine hanger 29 provided at underside of an upper portion of the 
25 down frame 25, and by engine hangers 30 provided at front ends of lower portions of the 
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down frame 25. 

The re£ir swing arm 1 1 is rotatably supported at a front end base portion thereof 
by a pivot 3 1 provided in the down frame 25 so as to be swingable in the vertical 
direction about the pivot 31. A rear suspension 34, which includes cushion units 32 and 
5 link elements 33, is disposed between the rear swdng arm 1 1 and the down frame 25 in 
order to absorb vibrations exerted on the rear wheel 12 from a road surface. 

In FIGS. 1 and 2, reference numeral 35 indicates a side frame which connects 
the engine 9 to the down frame at the side area with respect to the engine 9, reference 
numeral 40 indicates an engine guard for protecting the engine, and reference numeral 41 

1 0 indicates a radiator cover. 

As shown in FIGS. 3 to 5, the link type front suspension 3 includes a steering 
stem 71 which is accommodated in and rotatably supported by a head pipe 23 attached to 
the front portion of the vehicle frame 2 so as to be rotatable about an axis of the steering 
stem 71, a top bridge 72 which is attached to the upper portion of the steering stem 71 , a 

15 bottom bridge 73 which is attached to the lower portion of the steering stem 71, a front 
fork 74 which includes two tines 74a and 74b arranged in the right-and-left direction, and 
whose upper portion is attached to the top bridge 72 and the bottom bridge 73, two front 
wheel supporting arms 76a and 76b, a front end (an end) of each supporting arm being 
connected to the lower end of the tine 74a or 74b in a vertically rotatable maimer, and a 

20 rear end (the other end) of each supporting arm supporting an axle 75 of the front wheel 7 
in a manner rotatable in the vertical plane, a cushion arm 77 whose rear end is attached to 
the bottom bridge 73 in a vertically rotatable manner, two push rods 78a and 78b, the 
lower end of each push rod being connected to a middle portion of the front wheel 
supporting arm 76a or 76b in a vertically rotatable manner, and the upper end of each 

25 push rod being connected to a middle portion of the cushion arm 77 in a vertically 
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rotatable manner, and first and second cushion units 79a and 79b which are disposed 
between a front end of an upper bracket 86 and a front end of the cushion arm 77. 

As shown in FIG 6, each of the two tines 74a and 74b arranged in the 
right-and-left direction includes two elements, i.e., a pipe 80 which is located an upper 
5 portion thereof, and which is attached to the top bridge 72 and the bottom bridge 73, and 
an axle holder 81 which is located a lower portion thereof. The pipe 80 is 
accommodated in and fixed to the upper portion of the of the axle holder 81 , and one of 
the front wheel supporting arms 76a and 76b is attached to the bottom portion of the axle 
holder 81 . The axle holder 8 1 is made by casting so that the shape thereof can be freely 

10 determined. A recess 82, which is concave from the surface level, is formed at a portion 
of the axle holder 81 that is located at the middle length of the axle holder 81 and faces 
inside (i.e., faces the front wheel 7) as viewed in a state in which the axle holder 81 is 
installed on the vehicle body. A front end of a torque link 83 is accommodated in the 
recess 82. A fixing bolt 84, which includes an inner thread to be fixed to the axle holder 

15 81 and an outer thread, is inserted into an engagement hole formed in the front end of the 
torque link 83, and a nut 84a is engaged with the outer thread of the fixing bolt while 
sandwiching the torque link 83, so that the torque link 83 is rotatably attached to the axle 
holder 81 (see FIG. 5). 

The rear end of the torque link 83 is rotatably attached to a caliper 85. 

20 As explained above, because the tines 74a and 74b of the front fork 74 are 

connected to the torque link 83 in such a manner that the recess 82 is formed at the inside 
surface of each of the tines 74a and 74b so as to be concave, i.e., by forming a portion of 
each of the tines 74a and 74b facing the front wheel 7 so as to be concave, and by 
connecting the front end of the torque link 83 using the recess 82, in other words, 

25 because a space for connection with the torque link 83 is ensured by forming the recess 
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82 in the inside surface of each of the tines 74a and 74b, the tines 74a and 74b do not 
have to be separated from each other for the purpose of connection; therefore, the 
initially determined positions of the tines 74a and 74b and the distance therebetween can 
be maintained. 

5 The bottom end of each of the two push rods 78a and 78b arranged in the 

right-and-left direction is formed in a U-shape, and is connected to the middle portion of 
the front wheel supporting arm 76a or 76b in a vertically rotatable manner. The upper 
end of each of the push rods 78a and 78b is connected to one of right and left portions of 
the cushion arm 77 in a vertically rotatable manner. 

10 The push rods 78a and 78b are disposed behind the two tines 74a and 74b 

arranged in the right-and-left direction in such a manner that the push rods 78a and 78b 
are overlapped and covered by the tines 74a and 74b as viewed in a front view. 

As shown in FIGS. 9A and 9B, the cushion arm 77 is formed in a substantially 
plate shape overall, and includes a pivot portion 87 which is located at the rear end 

15 thereof for allowing the cushion arm 77 to be rotatably supported by the bottom bridge 
73, support spindles 88 which respectively extend from side surfaces of middle portions 
projecting in the right or left direction, and which allow rotatable connection with the 
push rods 78a and 78b, and U-shaped portions 89 which are located at the front end 
thereof for allowing rotatable connections with the bottom ends of the first and second 

20 cushion units 79a and 79b. The cushion arm 77 is arranged in such a manner that the 
rear portion thereof is raised with respect to the front portion thereof in order to always 
ensure a space C between the cushion arm 77 and the front fender 8 (see FIGS. 3 and 4). 

By arranging the two push rods 78a and 78b in the right-and-left direction, and 
by individually and respectively connecting the upper ends of the push rods 78a and 78b 

25 to the support spindles 88 extending in the right and left directions from the cushion arm 
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77 as explained above (see FIGS. 9A and 9B), the space C having an appropriate size and 
including no elements is formed above the front feider 8 and between the right and left 
tines 74a and 74b (see FIGS. 3 and 4). During a running operation, this space acts as an 
inlet for cooling air for the engine, and cooling air for the engine is actively sent to the 
5 engine through the space C; therefore, the engine can be preferably cooled. 

Moreover, because the push rods 78a and 78b are disposed behind the tines 74a 
and 74b of the front fork 74, i.e., the push rods 78a and 78b are disposed so as to be 
overlapped and covered by the tines 74a and 74b as viewed in a front view, more 
specifically, because the push rods 78a and 78b are disposed in the space behind the tines 

10 74a and 74b, the push rods 78a and 78b will not block cooling air flowing through the 
space C; therefore, the engine can be ideally cooled in view of this point as well. 

A bracket 90 is attached to the axle 75 of the front wheel 7. The caliper 85, 
which is provided for applying braking force to the front wheel 7 via a disc 91 rotating 
with the axle 75, is fixed to the bracket 90. The rear end of the torque link 83 is 

1 5 rotatably attached to the front end of the caliper 85. Support stays 92 are attached to the 
axle 75 of the front wheel 7, and the front fender 8 is supported by the stays 92. A 
middle portion of each of the support stays 92 is supported by a link 93 disposed between 
the push rods 78a and 78b, and thus the rotation of the support stays 92 in the vertical 
direction about the axle 75 is not allowed. 

20 The first and second cushion imits 79a and 79b are arranged in the right-and-left 

direction and between the tines 74a and 74b of the front fork 74. Among the first and 
second cushion units 79a and 79b, the first cushion unit 79a houses only a spring 94 for 
supporting a load, and the second cushion unit 79b houses only a damper 95 for damping 
a vibration due to the spring 94 (i.e., a vibration of the front wheel 7 (see FIGS. 5, 7, and 

25 8), 
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The two cushion units 79a and 79b arranged in the right-and-left direction are 
respectively covered by covers having the same appearance. Accordingly, the first and 
second cushion units 79a and 79b look the same even though the first and second cushion 
units 79a and 79b have fimctions that differ from each other; therefore, the first and 
5 second cushion units 79a and 79b will not give unusual sensations. 

The structure in which the two cushion units 79a and 79b are attached to the 
upper bracket 86 will be explained. As shown in FIGS. 4 and lOA to lOD, the upper 
bracket 86 includes a flat plate portion 86a which is arranged substantially horizontally 
when installed on the vehicle body, and engagement holes 97 which are located the right 

10 and left ends of the flat plate portion 86a, respectively, and into which the front fork 74 is 
to be inserted and fixed. Each of the engagement holes 97 has a split circumference so 
that the diameter thereof can be changed by being tightened by a bolt. In the middle 
area of the flat plate portion 86a, there are formed through holes 98 which extend in the 
vertical direction when installed on the vehicle body, and which are separated firom each 

15 other in the right-and-left direction by a predetermined distance. Bosses (projecting 
portions) 99, which project upward with respect the vehicle body, and which include a 
thread hole 100 into which a bolt is to be inserted, are formed at the right and left of each 
of the through holes 98. 

The first and second cushion units 79a and 79b are attached to the upper bracket 

20 86 in a vertically rotatable manner through the steps of inserting plate-shaped 

engagement portions 101, which are formed at the upper ends of the first and second 
cushion units 79a and 79b, into the through holes 98 of the upper bracket 86 from the 
bottom of the vehicle body, aligning engagement holes 102 formed in the engagement 
portions 101 and the thread holes 100 formed in the bosses 99, inserting bolts 103 into 

25 the engagement holes 102 and the thread holes 100, and tightening the bolts 103 (see FIG. 
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5). 

A bushing 104 is provided between the engagement hole 102 formed in the 
engagement portions 101 of the first cushion unit 79a and the bolt 103 so as to allow 
swing motion of the first cushion unit 79a (FIG. 7). 
5 Next, the operations of the link type suspension 3 configured as described above 

will be explained below. 

The link type front suspension 3 and the rear suspension 34 are compressed 
depending on payload such as the weight of the rider and the weight of fuel, and the front 
wheel 7 moves up and down in accordance with bumps on the road during running. In 
10 accordance with the vertical motion of the front wheel 7, the front wheel support arms 
76a and 76b vertically swing about the points supported at the bottom ends of the front 
fork 77, and the swing motion is transmitted to the first and second cushion units 79a and 
79b via the push rods 78 and the cushion arm 77. 

Accordingly, the first and second cushion units 79a and 79b are compressed and 
1 5 extended, and the vibration of the vehicle body due to bumps on the road can be 
absorbed by the damping effects of the first and second cushion units 79a and 79b. 
During a braking operation, the caliper 85 holds the disc 91 in the right-and-left direction, 
and thereby braking force is applied to the front wheel 7. In this case, the caliper 85 is 
about to rotate with the disc 91 about the axle 75; however, the rotation of the caliper is 
20 not allowed because the caliper 85 is prevented from moving forward due to the torque 
link 83 which is disposed between the caliper and the front fork 74. 

According to the above embodiment of the link type front suspension 3, because 
the two cushion units 79a and 79b arranged in the right-and-left direction are 
differentiated from each other in such a manner that one includes the spring 94 for 
25 supporting a load, and the other includes the damper 95 for generating a damping force, 
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the diameter of each cushion unit can be made smaller compared with the case in which 
the cushion units 79a and 79b are of the same structure, i.e., each of the cushion units 79a 
and 79b includes a spring and a damper. As a result, the distance in the fork 74 needed 
for accommodating a pair of cushion units does not have to be made great, and the 
5 initially determined positions of the tines 74a and 74b of the front fork 74 and the 
distance therebetween can be maintained. 

Moreover, the two cushion units 79a and 79b arranged in the right-and-left 
direction are differentiated from each other in such a manner that one includes the spring 
94 for supporting a load, and the other includes the damper 95 for generating a damping 

10 force as described above, the cushion units 79a and 79b can be made lighter. 

Furthermore, because the bosses 99 of the upper bracket 86 are formed so as to 
project upward, and the engagement portions 101 of the cushion units 79a and 79b are 
attached to the bosses 99, the cushion units 79a and 79b can be disposed as high as 
possible; therefore, the cushion units 79a and 79b, each of which has a predetermined 

15 length, can be disposed between the upper bracket 86 and the cushion arm 77 without 
shifting the upper bracket 86 upward. 

In the above first embodiment, the first cushion unit 79a acting as a spring is 
disposed in the right of the motorcycle 1 , and the second cushion unit 79b acting as a 
damper is disposed in the left of the motorcycle 1 ; however, the first cushion unit 79a 

20 may be disposed in the left, and the second cushion unit 79b may be disposed in the 
right. 



25 



Next, a second embodiment of the link type front suspension according to the 
present invention will be explained below. The difference between the first 
embodiment and the second embodiment is just the second cushion unit. 
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FIG. 11 is a partial cross- sectional view showing the second cushion unit 179b in 
the second embodiment. 

The second cushion unit 179b is different from the second cushion imit 79b in 
the first embodiment, and houses an auxiliary spring 196 in addition to a damper 195. 
5 The auxiliary spring 196 is provided for holding an upper cover 202 at an engagement 
portion 201, and due to this reason, the wire diameter and length of the auxiliary spring 
196 are made smaller compared with the main spring 94 housed in the first cushion unit 
79a. Accordingly, the second cushion unit 1 79b mainly acts to generate a damping 
force even though the second cushion imit 179b includes the auxiliary spring 196, and 
10 the outer diameter of the second cushion unit 179b can be smaller than that of a 

conventional cushion unit including both spring and damper. If the upper cover 202 is 
connected to the engagement portion 201 using means such as threads, the auxiliary 
spring 196 is not needed. 

As explained above, as in the first embodiment, in the second embodiment as 
15 well, the diameter of each of the cushion units can be made smaller, and the distance 

between the tines 74a and 74b of the front fork 74 can be made smaller compared with a 
conventional case. 

In the second embodiment, the first cushion unit 79a acting as a spring is 
disposed in the right of the motorcycle 1, and the second cushion unit 179b mainly acting 
20 as a damper is disposed in the left of the motorcycle 1; however, the first cushion unit 

79a may be disposed in the left, and the second cushion unit 179b may be disposed in the 
right. 

While preferred embodiments of the invention have been described and 
illustrated above, it should be understood that these are exemplary of the invention and 
25 are not to be considered as limiting, and modifications can be made without departing 
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from the spirit or scope of the present invention. 

For example, in the above embodiments, the front wheel support arms 76a and 
76b are arranged so as to extend forward from the axle 75 of the front wheel 7; however, 
in addition, the present invention may be applied to a link type front suspension in which 
5 front wheel support arms are arranged so as to extend backward from the axle 75 of the 
front wheel 7. 

Moreover, the above embodiments are explained while taking a motorcycle as 
the example; however, the application of the present invention is not limited to 
motorcycles, and the present invention may be applied to a three-wheeler, or to a 

10 buggy-type four-wheeler. 

As explained above in detail, according to the link type front suspension for a 
vehicle such as a motorcycle of the present invention, because the two cushion units 
arranged in the right-and-left direction are differentiated from each other in such a 
manner that one includes the spring for supporting a load, and the other includes the 

15 damper for generating a damping force, the structvire of each cushion unit can be 

simplified, and the diameter of each cushion unit can be made smaller compared with the 
case in which the cushion units are of the same structure, i.e., each of the cushion units 
includes a spring and a damper. As a result, the right and left front fork tines, which are 
disposed at the outsides with respect to the cushion units, can be arranged with a shorter 

20 distance therebetween, and also the cushion units may be made lighter. 

Moreover, according to the link type front suspension of the present invention, 
the upper bracket for supporting the upper ends of the first and second cushion units is 
attached to the upper portion of the front fork, the upper bracket includes the flat plate 
portion arranged in a substantially horizontal state and having therein a pair of through 

25 holes extending in a substantially vertical direction, and the projecting portions disposed 
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near the pair of through holes and projecting toward the top of the vehicle from the flat 
plate portion, 2ind in addition, the upper ends of the first and second cushion units are 
connected to the projecting portions in such a manner that the first and second cushion 
units are respectively inserted into the through holes fi-om the bottom of the vehicle; 
therefore, cushion units having a relatively long stroke can be installed on the vehicle, 
and the time for installation can be reduced. 



